The BH3-mimetic ABT-737 sensitizes human melanoma cells to apoptosis induced by selective BRAF inhibitors but does not reverse acquired resistance.
Although the introduction of selective v-Raf murine sarcoma viral oncogene homolog B1 (BRAF) inhibitors has been a major advance in treatment of metastatic melanoma, approximately 50% of patients have limited responses including stabilization of disease or no response at all. This study aims to identify a novel means of overcoming resistance of melanoma to killing by BRAF inhibitors. We examined the influence of the BH3-mimetic ABT-737 on induction of apoptosis by the selective BRAF inhibitor PLX4720 in melanoma cells with or without BRAF V600E mutation. Included were cell lines established from four patients before and during treatment with selective BRAF inhibitors and 3D spheroids derived from these cell lines. Cell lines with no or low sensitivity to PLX4720 underwent synergistic increases and increased rates of apoptosis when combined with ABT-737. This degree of synergism was not seen in cell lines without BRAF V600E mutations. Apoptosis was mediated through the mitochondrial pathway and was due in part to upregulation of Bim as shown by inhibition of apoptosis following small interfering RNA knockdown of Bim. Similar effects were seen in cell lines established from patients prior to treatment but not in lines from patients clinically resistant to the selective BRAF inhibitors and in 3D spheroids derived from these cell lines. These results suggest that combination of selective BRAF inhibitors with ABT-737 or the related orally available compound ABT-263 may increase the degree and rate of responses in previously untreated patients with V600E melanoma but not in those with acquired resistance to these agents.